that contaminate tobacco leaves and remain until the tobacco is processed can also impact leaf chemical balance and resulting flavor of manufactured tobacco products.
The critical weed-free period is a phrase that is used to describe the period during crop production in which weeds are most likely to reduce crop growth and yield. This is the time period during which weed control efforts must be maintained to prevent crop yield loss. The significance of the critical weed-free period is that, if the crop is maintained weed-free for this period, it will be able to effectively compete with late-emerging weeds without sustaining yield loss. Critical weed-free periods are influenced by the competitiveness of the individual crop species and weed species. For most crops, the critical weed-free period for most weeds is 4 to 6 weeks after crop emergence. Since tobacco is transplanted in the field rather than seeded, it is inherently more competitive with weeds than direct-seeded crops. For this reason, the critical weed-free period for tobacco may be 1 to 2 weeks shorter than for direct seeded crops. In addition, the large leaves which most types of tobacco produce makes it more competitive than many other crops by having a greater ability to reduce photosynthetic ability of weeds growing under the tobacco canopy. Flue-cured tobacco maintained free of common ragweed (Ambrosia artemesiifolia L.) for two weeks following transplanting did not sustain significant yield losses from common ragweed that emerged later [4] . For most weed species, maintaining weed-free or near weed-free conditions for 6 weeks after transplanting allows tobacco to shade out weeds that emerge later in the season [5] . In Greece, yield of burley and oriental tobacco increased significantly with weed-free periods of 3 or 4 weeks and decreased when weeds were allowed to compete with tobacco for more than 3 to 4 weeks after transplanting. When yield was reduced due to weed competition, there were also differences in chemical composition of the tobacco [6] . Natural populations of weeds that were allowed to compete with dark tobacco for the entire season resulted in a 28% to 40% reduction in total yield compared to tobacco plots treated with herbicides [7, 8] .
If weeds are allowed to compete with tobacco for the entire season, the level of competition that weeds impose is also influenced by the density of the weeds that are present in the crop. In general, crop yield decreases as weed density increases. Different weed species also have different competitive ability with tobacco and thus can effectively compete at lower densities than other species. In general, dicots (broadleaf weeds) are more competitive with tobacco than monocots (grass weeds). Within broadleaf and grass weeds, individual species can be more competitive with tobacco than others. For example, among broadleaf species, Eastern black nightshade (Solanum ptycanthum L.) has a more rapid growth, higher photosynthetic ability, and a more erect growth habit than black nightshade (Solanum nigrum L.), and is more competitive with tobacco. Among grass species, giant foxtail (Setaria glauca L.) is more competitive than either green (Setaria viridis L.) or yellow foxtail (Setaria faberii L.). Much of these differences in competitiveness can be attributed to differences in plant size among species. Perennial weed species are also generally more competitive and difficult to control in tobacco than annual weed species. Perennial species generally have a more extensive root system and extensive energy reserves than annual species.
Differences in root elongation rate also influence differences in competitiveness by affecting water and nutrient absorption potential. Among weedy broadleaf species, common cocklebur (Xanthium strumarium L.) has the greatest root elongation rate and extracts the greatest amount of moisture per unit area of soil [9] . Under field conditions, the water requirements for various weed species vary from 150 to 1900 kg water per kg dry matter produced. Of the nutrients that weeds and tobacco compete for, nitrogen is often the first nutrient to come into short supply as a result of competition. Weeds are commonly better assimilators of nutrients than crop plants, normally possessing 50 to 100% more nitrogen than the crop plant based on a whole plant dry weight basis [10] .
Where water and nutrients are adequate, low light intensity that occurs from shading plays a major role in limiting plant growth. Plants compete for light by positioning their leaves to intercept available light more favorably than neighboring plants. Plants that exhibit more rapid early-season growth and have upright growth to grow taller than neighboring plants will be most successful in competition for light. Broadleaved crops such as tobacco have a distinct competitive advantage over grass plants or sedges that have narrow leaves. Tall, dense crops like tobacco successfully compete with shorter plants for light, particularly when weed emergence occurs later in the season after tobacco is well established and tobacco can easily impose a shading effect on newly emerged weed seedlings.
Aside from directly competing with tobacco to reduce marketable yield and quality, many weed species are troublesome with tobacco due to their ability to interfere with harvest operations. Tobacco crops that are heavily infested with weeds, even relatively non-competitive weeds, can have reduced yield through competition before harvest and even more during harvest. Weed species with twining or climbing growth habits such as morningglory species (Ipomoea spp.), honeyvine milkweed (Ampelamus albidus [Nutt.] Britt.), or common bindweed (Convolvulus arvensis L.) may not be very competitive with tobacco during the growing season, but can cause dramatic losses at harvest, even when weed densities are relatively low. A single climbing weed in a tobacco crop may become entangled in several tobacco plants and cause leaf damage and loss both prior to and during harvest. Infestations from weeds that become entwined around tobacco stalks are troublesome during hand harvest operations but even more troublesome for mechanical harvesting systems. Presence of morningglory at an average density of 1 plant per 10 m 2 has caused a 5% reduction in harvested yield of dark tobacco in Kentucky USA due to damage and leaf loss during hand harvest (W.A. Bailey, unpublished data). Mechanical harvesters that encounter morningglory entwined in tobacco at similar densities would likely incur greater leaf losses as well as sustain extensive damage to the harvester itself. Parts of weedy plants that remain in the tobacco crop through curing are more likely to become NTRM, causing extensive reduction in price and likely reduction in marketing opportunities for future crops.
Weeds as alternate hosts to other pests in tobacco
Weeds can act as a major host site for other tobacco pests such as diseases, insects, and nematodes. Many weeds that commonly occur around tobacco fields can harbor other pests and result in increased infection on tobacco crops. Generally, weed species that have the closest botanical relationship to tobacco, such as solanaceous weed species, are most likely to harbor pests that can infest tobacco. However, many plant species with little botanical relationship to tobacco can also serve as hosts. For example, Datura species such as Jimsonweed are common alternate hosts to at least 12 tobacco diseases, at least one nematodes species, and at least 3 major insect pests of tobacco. Nicandra species such as Apple-of-Peru are common alternate hosts to at least 4 major tobacco diseases including blue mold, brown spot, bushy top virus, and vein banding virus. Table 1 lists weed species that commonly act as alternate hosts for tobacco diseases. Many diseases have an extremely wide host range and so only the number of species, families, genera, or most common host species are listed. Reference materials [11] [12] [13] [14] were used to construct Tables 1, 2 . and 3. Table 1 . Common weeds that serve as alternate hosts for tobacco diseases.
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Nematodes Table 2 lists weed species that act as alternate hosts to nematodes that may infect tobacco. Table 2 . Common weeds that serve as hosts for nematodes.
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Insects Table 3 lists weeds species that serve as alternate hosts for insects that may attack tobacco. Table 3 . Common weeds that serve as hosts for insects.
Insect

Most common and troublesome weeds in tobacco
It is not the intention here to list every possible weed problem that exists in tobacco. Some species can be found in numerous tobacco growing regions while others are region specific. However, several plant families do have species that are common and problematic in many tobacco production regions. According to a weed survey conducted across several tobacco- Integrated weed management involves using practices that reduce weed infestations but does not necessarily eliminate all weeds. Weed control can range from poor to excellent, depending on the characteristics of the weed species involved and the effectiveness of the control practices used. A small number of weeds with relatively lower competitive ability than tobacco can be allowed to remain in the crop without negatively influencing yield, quality, or harvest efficiency. Weed control practices available for tobacco can be placed into four general groups: 1) preventative; 2) cultural; 3) mechanical or physical; and 4) chemical.
Preventative weed control involves taking measures to prevent the introduction, establishment, or spread of weed species into areas that are not currently infested with these species. Preventative weed control practices for tobacco can include measures such as using weed-free seed and weed-free transplants, weed-free animal manures if manures are used as a nutrient source, weed-free transplanting and tillage equipment, and elimination of weed infestations in areas bordering tobacco fields. Preventative weed control can also include manually eradicating weeds in and around fields before they can mature and produce seed to proliferate their infestation.
Choosing sites for tobacco production that have low weed populations is also a major means of preventative weed control. Many sites may have good production characteristics, such as well-drained, fertile soil, with minimal potential for erosion or loss from disease, but may contain heavy populations of highly competitive weeds that can limit tobacco production. Some fields may become so infested with heavy populations of troublesome weeds that it is no longer feasible to grow tobacco in those fields, even when the most appropriate herbicides are used correctly. Sites chosen for tobacco production should have relatively low weed populations and, ideally, should not contain weed species that cannot be controlled by herbicides registered for use in tobacco.
Proper site selection for tobacco involves planning, observation, and knowledge of weed populations in fields several seasons prior to growing tobacco in those fields. Entire fields or portions of fields that contain particularly noxious or troublesome weeds should be avoided. Fields being considered for tobacco production should be observed while they are fallow and while they are in production of other crops for at least 2 seasons in order to get an idea of the weed species that are present. Having knowledge of the weed species that will occur in a field and where the heaviest infestations occur will help the grower plan the best choice of herbicide system, application rate and method, and total weed management system.
Once a site is chosen and tobacco is transplanted, scouting during the production season is also an important means of cultural weed control. Scouting involves intensively observing the crop on a weekly basis in at least four random areas of each hectare in the field. Weekly scouting is important to reveal the status of emerging weed problems in the field, but also to observe any potential insect and disease problems that may be developing. Knowing the status of weeds in the field allows for planning of any needed control measures of herbicide applica-tions, cultivation, or hand weeding. Scouting allows for timely operations that will be more effective than attempting to control weeds after they become more mature.
Field preparation and cultivation
Where conservation tillage (no-tillage or strip-tillage) practices are not imposed, primary tillage with moldboard plowing, chisel plowing, and disking are the major methods used in field preparation for tobacco in the United States. Primary tillage is the major method of destroying weeds and preparing the ground for tobacco transplanting. Moldboard plowing is the primary means of turning under residue to allow decomposition and is most necessary with grass crops or annual grass weeds, while chisel plowing and disking are secondary tillage practices that aid in destruction of residue and help level the ground in preparation for tobacco transplanting. Field cultivators or mechanical rotary tillers are also used as a finishing tool just prior to transplanting.
Mechanical cultivation is still a necessary supplemental weed control practice in conventional tillage tobacco production because herbicides generally do not control all weeds that occur in tobacco production. Cultivation can also aid in soil aeration when soil crusting occurs, but also contributes to soil erosion and soil drying near the surface. No more than two cultivations are necessary for tobacco. Excessive or late cultivation can injure tobacco root systems, causing problems with water and nutrient uptake while also potentially increasing problems with tobacco mosaic virus, black shank (Phytophthora nicotianae Breda de Haan), and Granville wilt (Pseudomonas solanacearum E. F. Smith). Cultivation should be made shallow in the top 5 cm of soil so that tobacco roots are not injured and weed seed present below the herbicide treated area are not disturbed and allowed to germinate.
Herbicides used for weed control in tobacco
Herbicides play an important role in weed control, particularly in commercial tobacco production in more developed countries. Of all the pesticides used in tobacco production, herbicides make up the smallest percentage, approximately 10.4% [18] . The number of herbicides registered for use in tobacco has remained constant for several years and exhibits little signs of growth. There are approximately 50 different chemicals registered for use as herbicides for tobacco worldwide and they take on many different trade names and formulations depending on which regions they are used in. Recently, the presence of generic manufacturers has played an increasing role with many of these products having varying compositions and labels that may differ significantly from the original manufacturer's specifications. Although several herbicides are registered for control of weed species in tobacco, certain herbicides are not registered in all countries or regions. Readers should refer to herbicide registrations for the specific country or region of interest, and follow use instructions given on all product labels.
Similar to common names of weeds, trade names of herbicides vary around the world depending on the company marketing the product, local regulations, and regulatory param-eters. With any pesticide application, it is essential that the correct product be selected for the identified target weed species and that the product has a legal registration for use on tobacco in a given country. There may also be cases where a product has a legal registration for use on tobacco in that country but the tobacco manufacturers do not want the product applied to the crop due to leaf residue issues or other concerns. Over the past two decades, analytical techniques have allowed manufacturing companies to accurately evaluate residue levels of tobacco pesticides on cured leaves. In some cases, these residue levels have prompted companies to discourage the use of some products.
Herbicides may be applied in many different ways, but most herbicides for use in tobacco are applied to the soil prior to weed emergence, and many must be applied prior to tobacco transplanting. Some of these herbicides are applied as pretransplant surface (PRETR) applications and others are applied as pretransplant incorporated (PTI) applications where the herbicide is mechanically incorporated into top 2.5 to 5 cm of soil. Seed of most annual weed species occur in this depth of soil and therefore it is advantageous to keep herbicides at this depth. All soil-applied herbicides need adequate soil moisture in order to be effective, and incorporation increases the availability of moisture for herbicide activation and prevents loss of the herbicide through volatilization into the atmosphere. Only a limited number of herbicides are registered for use in tobacco and none control all weeds that may occur. Therefore, much attention should be given to planning weed control strategies [19, 4] .
Spray applicators should always remember to follow application instructions given on the label and also insure that the herbicide is registered for use in tobacco in the area where it is to be applied. The following is a listing and description of herbicides currently used in tobacco in various parts of the world for control of grasses, sedges, and broadleaf weeds. The general application guidelines described and weed spectrum of control are based on the use of these herbicides in tobacco within the United States. Consult the product labels of these herbicides for additional information.
Herbicides commonly used in tobacco
On a worldwide basis, the most commonly used herbicides for tobacco include alachlor, clomazone, metolachlor, napropamide, pebulate, pendimethalin, sethoxydim, and sulfentrazone. The following are descriptions of the weed control properties and basic use patterns.
Alachlor
Alachlor is a chloroacetamide herbicide that inhibits lipid biosynthesis and the synthesis of proteins, gibberellins, lignin, and anthocyanin production in susceptible plants. and alachlor has also been identified as having the potential to leach through the soil into ground water, particularly where soils are coarse and groundwater is near the surface [19, 20] .
Clomazone
Clomazone is a carotenoid and chlorophyll inhibitor that causing bleaching/whitening in susceptible plants. Clomazone controls several common annual grasses species such as crabgrass (Digitaria spp.), Panicum spp., and foxtails (Setaria spp.). In addition to grass control, clomazone also controls jimsonweed (Datura stramonium L.), common lambsquarters (Chenopodium album L.), hairy galinsoga (Galinsoga quadriradiata Cav.), common ragweed (Ambrosia artemisiifolia L.), and velvetleaf (Abutilon theophrasti Medik.). Clomazone is normally applied as a soil surface PRETR application, but can also be applied over-the-top of tobacco within 7 days of transplanting as tobacco shows good tolerance to this herbicide. Although clomazone is usually applied to the soil surface with no incorporation, it can be incorporated into the soil surface provided that caution is taken not to incorporate deeper than 5 cm. Clomazone is available in liquid formulations and the normal use rate is approximately 0.84 to 1.1 kg ai/ha [19, 20] .
Metolachlor
Metolachlor is a chloroacetamide herbicide similar to alachlor that has the same mode of action and same basic spectrum of weed activity, controlling numerous annual grass weeds and yellow nutsedge (Cyperus esculentus L.), but has limited activity against broadleaf weeds. Metolachlor applications for tobacco are normally applied prior to transplanting and shallowly incorporated in the top 2.5 to 5 cm of soil, but may also be applied pretransplant without incorporation. Metolachlor is normally a liquid formulation and the use rate is approximately 1.1 to 2.1 kg ai/ha [19, 20] .
Napropamide
Napropamide is an acid amide herbicide that inhibits several metabolic processes including lipid biosynthesis and the synthesis of proteins and gibberellins. Napropamide is used primarily for the control of annual grasses such as crabgrass (Digitaria spp.), Panicum spp., and foxtails (Setaria spp.). Napropamide also provides some control of small-seeded broadleaf weeds such as pigweed (Amaranthus spp.) and common lambsquarters (Chenopodium album L.). Napropamide is highly volatile and should be mechanically incorporated immediately after application, and preferably in the same operation as the application. Application of napropamide is normally made prior to transplanting. Napropamide is available in dry and liquid formulations and the normal use rate is approximately 1.1 kg ai/ha [19, 20] .
Pebulate
Pebulate is a thiocarbamate herbicide that inhibits lipid formation in sensitive plants. Pebulate controls annual grasses such as crabgrass (Digitaria spp.) and foxtails (Setaria spp.) as well as suppression of certain small-seeded broadleaf weeds such as pigweeds (Amaranthus spp.) and common lambsquarters (Chenopodium album L.). In addition, pebulate is one of the few herbicides available for use in tobacco that provides good suppression of nutsedge sp. (Cyperus spp.). Similar to napropamide, pebulate is highly volatile and should be incorporated immediately after application, preferably in the same operation. Pebulate is applied prior to tobacco transplanting at a use rate of approximately 4.5 kg ai/ha [19, 20] .
Pendimethalin
Pendimethalin is a dinitroanaline herbicide that inhibits mitosis in susceptible plants. Pendimethalin provides excellent control of annual grasses and certain small-seeded broadleaf weeds. Pendimethalin provides excellent control of crabgrass species (Digitaria spp.), foxtail species (Setaria spp.), Panicum species, and goosegrass (Eleusine indica [L.] Gaertn.), and also provides some control of broadleaf species such as pigweed (Amaranthus spp.) and common lambsquarters (Chenopodium album L.). Pendimethalin is normally applied as a PTI application to a well-prepared soil surface up to 60 days prior to transplanting tobacco. Pendimethalin should be incorporated into the top 2.5 to 5 cm of soil within 7 days after application. Pendimethalin is available as liquid formulations and normal use rate is approximately 1.4 to 1.7 kg ai/ha [19, 20] .
Sethoxydim
Sethoxydim is a cyclohexanedione herbicide that inhibits lipid biosynthesis in susceptible grass species. Sethoxydim only controls grasses, so it is totally safe to broadleaf crops such as tobacco. Sethoxydim has no soil residual activity and is the only true postemergence herbicide that can be applied over-the-top of tobacco later than 7 days after transplanting. Sethoxydim may be applied up to 42 days prior to tobacco harvest. Sethoxydim is effective on annual grass species such as crabgrass (Digitaria spp.), Panicum species, and foxtails (Setaria spp.), and also controls perennial grasses such as shattercane (Sorghum bicolor L.) and Johnsongrass (Sorghum halepense L.). Application must be made to emerged, actively growing grasses to be effective. For perennial shattercane and Johnsongrass, sethoxydim is most effective if grass plants are allowed to get 45 to 60 cm tall before application. Do not cultivate within 5 days before application or 7 days after application. Crop oil concentrate at 1% of the spray volume per hectare is recommended with sethoxydim application. Recommended rates of sethoxydim are approximately 0.3 kg ai/ha. For spot treatment by hand, prepare 1 to 1.5% sethoxydim solution with 1% crop oil concentrate and spray grass plants until wetted [19, 20] .
Sulfentrazone
Sulfentrazone is an aryl triazolinone herbicide that inhibits photosynthesis by inhibiting the enzyme protoporphyrinogen oxidase. Sulfentrazone provides partial control and suppression of annual grasses such as crabgrass (Digitaria spp.), Panicum sp., foxtails (Setaria spp.), and goosegrass (Eleusine indica L.). However, its main attribute is control of nutsedge species (Cyperus spp.) and troublesome broadleaf weed species such as nightshade species (Solanum spp.), groundcherry species (Physalis spp.), morningglory species (Ipomoea spp.), smartweed species (Polygonum spp.), pigweed species (Amaranthus spp.), and common lambsquarters (Chenopodium album L.). Sulfentrazone must be applied prior to transplanting tobacco and should be applied to the soil surface without incorporation. If incorporation is used, it must not be deeper than 5 cm from the soil surface. Currently, sulfentrazone is also marketed in the United States in a prepackaged combination with carfentrazone. Carfentrazone is a postemergence burn down herbicide designed for broadleaf weed control prior to transplanting. Sulfentrazone is available as a liquid formulation and normal use rate is approximately 0.28 to 0.42 kg ai/ha [19, 20] .
Burndown of weeds or cover crops in conservation tillage production systems
No-tillage and strip-tillage tobacco production requires that any existing vegetation, whether it be weed growth or cover crop, be killed prior to transplanting tobacco without using extensive tillage as in conventional tillage tobacco production. Paraquat is a common herbicide that is used as a burndown prior to tobacco transplanting in no-tillage tobacco in the United States. Paraquat should be applied as a broadcast application to actively growing weeds or cover crops no larger than approximately 15 cm in height. Use rates for paraquat for burndown prior to tobacco transplanting are approximately 0.7 to 1.1 kg ai/ha. Glyphosate may also be used to burndown existing vegetation prior to tobacco transplanting as a broadcast application at approximately 0.28 kg ai/ha. Glyphosate should be applied 30 days or more prior to tobacco transplanting and paraquat should be applied several days prior to tobacco transplanting. Carfentrazone may also be used in conservation tillage tobacco prior to transplanting at use rates up to 0.027 kg ai/ha. Carfentrazone has generally not been as effective as paraquat or glyphosate for pretransplant burndown in conservation tillage tobacco [19] .
Weed control expected from herbicides used in tobacco
Although there are a limited number of herbicides registered for tobacco relative to other crops that occupy more total area, the herbicides available for use in tobacco generally provide adequate weed control, particularly when supplemented with cultivation in conventional tillage production systems.
The following are results from herbicide experiments conducted in dark tobacco in western Kentucky USA from 2005 to 2007. Treatments included all residual herbicides that were currently registered for use in tobacco. Soil type was a Grenada silt loam (fine-silty, mixed, thermic Oxyaquic Fraglossudalf) with 1.8% organic matter and pH of 6.4. Tobacco plots were prepared by conventional tillage with moldboard plowing and disking. Final field preparation and incorporation of herbicide treatments that required incorporation was done with a field cultivator. Fertilization and other crop production practices were according to standard recommendations [21] . Experiments were arranged in a randomized complete block design with 4 replications and plots were 4 rows, 4.1 m wide by 12.2 m long. Herbicide treatments were applied one day prior to transplanting as broadcast applications using CO 2 -pressurized sprayers with flat fan nozzles calibrated to deliver 187 L/ha at 120 kPa. 'Narrowleaf Madole' dark tobacco was then transplanted on 1-m row spacing and 81-cm plant spacing within rows. Crop injury and weed control was evaluated using a 0 to 100% scale where 0 = no plant injury and 100 = plant death [22] . Tobacco injury data shown in Table 5 is from 2 weeks following transplanting while weed control data shown in Table 6 is from one week prior to harvest. Dark tobacco was fire-cured using standard practices [21] and yield and quality data are shown in Table 7 .
Herbicide treatments evaluated included sulfentrazone, clomazone, sulfentrazone plus clomazone, pendimethalin, pendimethalin followed by sulfentrazone, pebulate, napropamide, and pebulate plus napropamide. All herbicide treatments were applied using maximum use rates allowed on U.S. labels. Sulfentrazone and clomazone treatments were applied as pretransplant applications to the soil surface while pendimethalin, pebulate, and napropamide treatments were incorporated immediately after application. Tobacco was cultivated twice early in the season following transplanting as is the standard practice.
As these data illustrate, there is potential to observe mild crop injury under some conditions following application of these tobacco herbicides (Table 5 ). Greatest potential for injury occurred following sulfentrazone and pendimethalin applications, although injury was never greater than 11% in any year and tobacco recovered quickly.
These data also illustrate that combinations of two tobacco herbicides provide more effective control of a broader spectrum of weeds than any one tobacco herbicide (Table 6 ). Sulfentrazone applied alone effectively controlled yellow nutsedge and ivyleaf morningglory, but was not as effective on large crabgrass and common ragweed. Conversely, clomazone was effective on large crabgrass and common ragweed but not as effective on yellow nutsedge and ivyleaf morningglory. The most effective herbicide treatment evaluated across these four weed species was sulfentrazone and clomazone applied together. Pendimethalin followed by sulfentrazone was also a very effective treatment, but did not control common ragweed as well as sulfentrazone plus clomazone. Pebulate plus napropamide also provided better weed control than either herbicide applied alone, but this combination was still not as effective as sulfentrazone plus clomazone or pendimethalin followed by sulfentrazone on the weed species evaluated here.
Although obvious differences in weed control were seen, these differences did not always translate to yield, quality, or gross revenue differences (Table 7) . Total yield of dark tobacco treated with herbicides ranged from 2,765 kg/ha with pendimethalin alone to 3,051 kg/ha with pendimethalin followed by sulfentrazone with minimal differences in total yield between treatments. Herbicide treatments increased total yield by at least 359 kg/ha compared to tobacco that was only cultivated without herbicide treatment. Differences in quality grade index were also few, ranging from 61.9 to 70.1 across all treatments. There were no differences is gross revenue between herbicide treatments, with gross revenue ranging from 11,163 to 12,911 $USD/ha with herbicide treated tobacco, compared to 9,377 $USD/ha with tobacco that was only cultivated with no herbicide treatment.
Conclusion
Although tobacco is considered a very competitive crop, weeds can directly impact tobacco by limiting yield and quality, and causing interference of harvest and other field operations.
In addition, weeds can more indirectly affect tobacco by harboring several major tobacco diseases, insects, and nematodes. Weed control practices for tobacco include field site selection, rotation, scouting, and many fields receive intensive tillage prior to transplanting and cultivation following transplanting. In many areas of the world, weed control for tobacco is almost exclusively a manual task using hand weeding and animal-drawn cultivation implements. Although tobacco is not a food crop, the high value of tobacco relative to other crops makes manual weed management practices economically feasible in some regions.
In more developed regions, however, the use of herbicides is the main component of weed control practices in tobacco. Mechanical cultivation is still used to supplement herbicides in most fields, as no-tillage or reduced tillage production systems have not been adopted as readily in tobacco as in other crops like corn, soybean, and small grains. Although only a limited number of herbicides are available for use in tobacco compared to grain crops, the herbicides that are available have generally provided adequate weed control, particularly when supplemented with cultivation. Of the herbicides that are available, combinations of two herbicides are generally more effective than a single herbicide and some herbicide combinations are more effective than others. Data presented here indicate that sulfentrazone plus clomazone or pendimethalin followed by sulfentrazone were the most effective herbicide programs for weed control in dark tobacco. Abbreviations: fb = followed by; PRETR = pretransplant surface application; PTI = pretransplant incorporated application.
c Means within a column followed by the same letter are not significantly different according to Fisher's Protected LSD at P=0.05. Table 6 . Late-season weed control from herbicides and herbicide systems currently used in dark tobacco production in the U.S. 
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